INTRODUCTION
============

Periodontal disease is a pathology that is closely related to the presence of biofilm. However, its course is also related to other factors such as the quality of host response and other risk factors. Cross-sectional studies are performed in order to allow for the direct observation of a number of subjects in a single time frame. In this specific kind of study, the target population can be defined by demographic, geographic, political or administrative criteria ([@b13]) such as age, ethnic group or dwelling.

Epidemiological surveys are often designed to point out the conditions of health and disease in several populations. In Brazil, the epidemiological survey of 1986 ([@b27]) demonstrated a high prevalence of periodontal disease. Subsequent data from SB-Brasil-2003 ([@b28]) showed an improvement in the periodontal condition ; however, the actual data was masked by the high number of subjects over the age of 50 who were missing teeth.

Few descriptive and rare analytic studies have been made among the Brazilian population ([@b32]). Nevertheless, the available comparative analyses, which could provide clear understanding of studies countrywide, cannot be applied, primarily because of lack of a standard criteria to define periodontal disease. Moreover, when evaluating a specific population segment or a convenience sample, the availability and the comparability become even more restricted.

Cross-sectional studies show variations in the Brazilian prevalent data regarding gingivitis and periodontitis ([@b2],[@b25],[@b40]). Additionally, these studies also show variations that are related to the presence of periodontal pathogens in populations from different countries ([@b7],[@b14],[@b22],[@b47]). Methodological factors may partially justify these discrepancies because bias of information, memory or selection might interfere with the data development. Consequently, extra care must be taken in order to avoid or reduce possible aleatory errors derived from variability in clinical measurements.

Furthermore, cross-sectional studies have found correlations between a higher prevalence of periodontal disease and specific risk factors such as gender, age, smoking habits, socioeconomic and ethnic factors. Borrell *et al.* ([@b9]) observed a worse periodontal condition in African-Americans compared with Caucasians. Similar observations had already been made ([@b8],[@b31]), although an association with other factors, mainly socioeconomic ones, had not been investigated. However, Segundo *et al.* ([@b38]), after having evaluated the prevalence and distribution of periodontal disease in Arturo's African descendant community (Minas Gerais, Brazil), did not confirm the hypothesis of higher prevalence of periodontal disease in black ethnic groups.

Some bacterial species have frequently been observed in subjects affected by periodontal disease; among these species we can highlight *Aggregatibacter actinomycetecomitans* (formerly *Actinobacillus actinomycetemcomitans), Prevotella intermedia, Porphyromonas gingivalis, Tannerella forsythia (Bacteroides forsythus), Campylobacter rectus, Eikenella corrodens* and *Treponema denticola* ([@b14],[@b20]).

Because of the lack of data from both regional and ethnic minorities, we aimed to characterize the periodontal profile as well as the presence of *P. gingivalis, A. actinomnycetemcomitans, E. corrodens, F. nucleatum* in a convenience sample composed of subjects from the young, adult, black, ethnic Brazilian population located in Salvador -- Bahia, Brazil.

MATERIALS AND METHODS
=====================

Participants for this cross-sectional study were recruited from students (aged 15 -- 25 years) living in a district named Distrito Sanitário Docente Assistencial Barra/Rio Vermelho/ Pituba, Ondina in Salvador, Bahia, Brazil. Ethnicity/color of skin (Caucasian/White, African-descendants/black, pardo/Mestizo, Asiatic/yellow or Indigenous population) was determined according to self-reported data as proposed by IBGE ([@b10]).

Among eligible participants, 6 reported to be White, 20 reported to be Mulatto, and 137 reported to be black or African- descendant ([@b3]). After exclusion of current smokers (n=5) and for attempt our main inclusion criteria, i.e ethnicity/color of skin, our convenience sample was composed of 132 young subjects submitted to clinical and microbiological examinations. All subjects signed an informed consent which was previously approved (CEP 152/2004) by the Institutional Committee on Research Involving Human Subjects.

Exclusion from the study was based on the following criteria: subjects with ≤ 15 teeth, a history of smoking, uncontrolled systemic diseases such as diabetes, or an immunocompromised system, subjects who required antibiotic prophylaxis, and female subjects who were pregnant or breast-feeding; in addition, subjects with orthodontic devices or without the teeth needed for subgingival sampling, subjects undergoing periodontal treatment 12 months before the beginning of the study, and subjects who had taken antibiotics within 6 months prior to the clinical and microbial examination were also excluded from the study.

One trained and calibrated examiner registered all clinical measurements and collected the microbial samples. The calibration protocol followed similar methods described previously ([@b6]). The data analysis was performed to determine the intra-examiner reliability using standard error of measurement (s.e.m) for the continuous variables such as PPD, CAL and Kappa-statistics (K) for the categorical variables. Our examiner was considered calibrated upon reaching a s.e.m value ≥ 0.8 and a K value between 0.8 and 0.95.

Data and personal information related to the medical and dental history of the subjects were obtained by questionnaire. In addition, the study population was classified in seven economic classes named A1, A2, B1, B2, C, D and E ([@b1]). Moreover, measurements of Periodontal Pocket Depth --- PPD (mm), Clinical Attachment Level --- CAL (mm), Plaque index -- PI (presence, absence) and Gingival index --- GI (presence, absence) ([@b4]) were obtained using a manual periodontal probe (PCPUNC15BR, Hu-Friedy).

A pooled subgingival sample was collected from each subject from mesio-buccal aspect of first molars and incisors using sterile paper points (Fine, Johnson and Johnson, New Brunswick, NJ, USA) inserted to the depth of the sulci after the removal of supragingival plaque using sterile curettes. For subjects without those teeth, microbial samples were obtained from second molars and lateral incisors. Paper points were removed after 60 seconds and immediately placed in phosphate-buffered saline (pH 7.4) (Promega, Madison, WI, USA). The bacterial cells were dispersed by vortexing at the maximal setting for 1 minute and were then maintained at -20°C until laboratory processing. The presence of *A. actinomycetemcomitans, P. gingivalis, E. corrodens* and *F. nucleatum* was determined by a polymerase chain reaction.

In the laboratory of Molecular Biology Laboratory/ University of Taubaté, SP, the bacterial suspensions were thawed and centrifuged at 12.000 × g for 3 min; DNA was then extracted from the pellet (Instagene purification matrix, BioRad Laboratories, Hercules, CA, USA). After centrifugation to remove cell debris, the supernatant was used for polymerase chain reaction (PCR) analysis. Briefly, 5 μl of the sample was added to 45 μl of reaction mixture containing 5 μl of 10 X PCR buffer (Promega, Madison, WI, USA), 1.25 unit of Taq DNA polymerase (Promega, Madison, WI, USA), and 0.2 mM of each deoxyribonucleotides (Pharmacia LKB, Piscataway, NJ, USA). PCR amplification was performed using a thermalcycler (Perkin Elmer Cetus, Wellesley, MA, USA). The primer (5'-3') sequences were as follows *A.actinomycetemcomitans* (AAA CCC ATC TCT GAG TTC TTC TTC and ATG CCA ACT TGA CGT TAA AT), *P. gingivalis* (AGGCAGCTTGCCATACTGCG and ACT GTT AGC AAC TAC CGA TGT), *E. corrodens* (CTA ATA CCG CAT ACG TCC TAA G and CTA CTA AGC AAT CAA GTT GCC C), *F*. nucleatum (CAA ATG CTT GTG TCA ATA ATA CT and TTT AGA AAT GGT AGA ATA AT), and the details of the PCR procedure were previously described ([@b14]). PCR products were analyzed using 1.5% agarose gel (Sigma, Dorset, UK) electrophoresis performed at 4 V/cm in tris-acetate EDTA buffer (Promega, Madison, WI, USA). The gel was stained with 0.5 μg/ml ethidium bromide (Amershan, Airlington Heights, USA) and photographed under 300 nm ultraviolet light.

Statistical analysis
--------------------

Clinical and microbial data were analyzed with the Software BioEstat 2.0 for Windows (p\<0.05). Mean values/subject of PPD and CAL were statistically analyzed by ANOVA while mean frequencies/subject of PI and GI were analyzed using a Wilcoxon test.

The presence of *A. actinomycetemcomitans, P. gingivalis, E. corrodens* and *F. nucleatum* was also evaluated by Wilcoxon test. Furthermore, differences in clinical parameters between groups (with or without a given periodontal pathogen) were determined by ANOVA and Student t-tests.

RESULTS
=======

One hundred and thirty-two young (18.17 ± 2.28 years of age), black ethnic subjects were examined. This group included 60 males (18.48 ± 2.40 years of age) and 72 females (17.91 ± 2.15); 89% were from economic class C, and 11% were from economic class D.

A total of 3318 teeth (a mean value of 25.14 teeth per participant) were clinically examined while 792 teeth were sampled (six teeth per participant) for microbial analysis. Periodontal pocket depth, clinical attachment level, plaque and gingival indices values according to gender are showed on [Table 1](#tbl1){ref-type="table"}. Significant differences in clinical parameters between subjects of different ages or gender were not observed.

###### 

Mean values ofPeriodontal Pocket Depth (PPD), Clinical Attachment level (CAL), Plaque Index (PI) and Gingival Index (GI) according to gender.

           PPD (range) Mean ± SD   CAL (range) Mean ± SD   PI (range) Mean ± SD   GI (range) Mean ± SD
  -------- ----------------------- ----------------------- ---------------------- ----------------------
  Male     (1 -- 3mm)              (1 -- 2mm)              (0 -- 1)               (0-1)
           2.16 ± 0.32             1.05 ± 0.27             0.73 ± 0.15            0.08 ± 0.16
  Female   2.19 ± 0.37             1.05 ± 0.15             0.69 ± 0.18            0.08 ± 0.16
  TOTAL    2.18 ± 0.34             1.05 ± 0.21             0.71 ± 0.16            0.08 ± 0.16

SD -- Standard Deviation.

The amplicate of PCR reactions on agarose gels demonstrated a higher (p\<0.05) prevalence of *E. corrodens,* followed by *F. nucleatum* and finally followed by *A. actinomycetemcomitans* and P*. gingivalis* ([Fig. 1](#fig1){ref-type="fig"}). Only one subject did not harbor *E. corrodens;* due to its high prevalence, no statistical analysis was done with that pathogen. The presence of *P. gingivalis*, *A. actinomycetemcomitans* and *F. nucleatum* did not appear to be significantly associated (p\<0.05) with gender and age ([Fig. 2](#fig2){ref-type="fig"}).

![Prevalence (%) of *P. gingivalis* (P.g.), *A. actinomycetemcomitans* (A.a.), *F nucleatum* (F.n.) and *E. corrodens* (E.c.) in 132 young African-Americans subjects](bjm-39-226-g001){#fig1}

![Percentage of positive (+) and negative (-) subjects for Aa (*A. actinomycetemcomitans*), Pg (*P. gingivalis*) and Fn (*F. nucleatum*) according to gender and age.](bjm-39-226-g002){#fig2}

Periodontal Pocket Depth, Clinical Attachment Level and Plaque Index were not related with *P. gingivalis.* However, subjects who did not harbor *P. gingivalis* showed highest values of Gingival Index. The presence of both *A. actinomycetemcomitans* and *F. nucleatum* was not associated with any clinical measurements ([Fig. 3](#fig3){ref-type="fig"}).

![Mean values of PPD (periodontal pocket depth), CAL (clinical attachment level), Plaque Index (PI) and Gingival Index (GI) according to presence (+) or absence (-) of Aa (*A.actinomycetemcomitans*), Pg (*P. gingivalis*) and Fn (*F.nucleatum*).](bjm-39-226-g003){#fig3}

DISCUSSION
==========

In Brazil, epidemiological studies that can establish health-disease criteria related to specific problems such as the periodontal profile are relatively scarce. Furthermore, when the goal of observation involves racial aspects, we encounter ethic, socio and political aspects that in many cases raise difficulties for the characterization of the population sample. In this context, in 2000, the Brazilian Institute of Geography and Statistic ([@b10]) characterized the Brazilian population in terms of color/race by using a self-classifying system, in which the interviewed person could select the option which best fit him/her among the following classifications: White/Caucasian, Black/African- descendants, Pardo/Mestizo, Yellow/Asiatic, Indigenous population or neither one ([@b3]).

As in most cross-sectional studies, we have adopted the convenience sampling criterion, in which the inherent selection bias is not designed to draw general conclusions. On the contrary, the proposal was to describe some clinical and microbiological aspects of a young, adult, black, ethnic group from Salvador -- Bahia, a city that presents one of the highest population densities of African descendants in Brazil.

According to the parameters of periodontal probing depth, clinical attachment level and gingival bleeding, the results showed that periodontal disease was not prevalent. In this population, the mean value of the periodontal probing depth was 2.18 mm, which is lower than the 3 mm usually required to characterize the disease ([@b5],[@b34]). On the other hand, the clinical attachment level parameter showed that the reduced mean value (approximately 1.0 mm) was similar to those observed in other periodontally healthy populations ([@b45]). Finally, our population did not fulfill the gingivitis criteria described by Lopez *et al*. (2002) ([@b23]), i.e., \>30% of bleeding periodontal sites, and only three participants fulfilled the Tanner's ([@b42]) definition of early periodontitis 1, i.e, mean clinical attachment level \< 1.5 mm and least 1 site with 2 mm of attachment loss.

Another aspect to be considered is the results that were obtained for the gingival bleeding index. Our study showed mean values of 0.08 offering evidence of a condition also compatible with periodontal health, once the increase in number of bleeding sites increase the probability of periodontal disease ([@b35]). Only the plaque index was relatively high (0.71) and was similar to those observed among the population with periodontal disease ([@b19]). The results observed here differ from those observed by authors who reported higher occurrences of periodontal disease in African-descendant subjects compared to populations of different ethnic groups including Caucasians and Asians among others ([@b8],[@b9],[@b26],[@b31],[@b46]).

Different studies have associated the diagnosis of periodontal disease with the presence of some periodontal pathogens. This association is very clear when the model "diagnosis of aggressive localized/generalized periodontitis and the presence of *A. actinomycetemcomitans"* ([@b11],[@b15]) is adopted. However, the colonization of these microorganisms per se will neither guarantee an inflammatory reaction nor the destruction of periodontal tissue ([@b33]). Some of these studies suggest that certain microbial associations are necessary to induce this disease ([@b43]), but these studies also suggest that these microorganisms, both isolated or associated, can also be present in clinically healthy subjects.

When evaluating bacterial presence, either isolated or in-group, we can affirm that different microorganisms demonstrated high prevalent data for a healthy population, mainly *E. corrodens* and *F. nucleatum.* However, in Brazil, the oral occurrence of selected periodontal pathogens is still unclear. A study conducted by Avila-Campos (2003) ([@b7]) also demonstrated a high prevalence of *A. actinomycetemcomitan* (70%), *P. gingivalis* (66%) and *F. nucleatum* (92%) in the healthy population made up of subjects between 18-51 years of age and 10% of blacks. Nevertheless, considering that the disease is dependent of host characteristics, we cannot affirm that the bare presence of these microorganisms represents an additional risk factor to the outbreak of the disease in the future.

Slots *et al.* (1995) ([@b39]) demonstrated that PCR is a sensitive, reproducible, and easy-to-perform technique for the detection of *A. actinomycetemcomitans, T. forsythus, C. rectus, E. corrodens, P. gingivalis, P. intermedia,* and *T. denticola* in crude subgingival specimens. It has also been applied in many recent prevalence studies such as Sakai *et al.* (2007) ([@b37]), Tachibana *et al.* (2006) ([@b41]) and Lee *et al.* (2005) ([@b21]). In this case, the most important issue to consider is the presence of suspected periodontal pathogens with the clinical periodontal status. Longitudinal studies would have to be conducted for this hypothesis to be established and confirmed.

Therefore, as previously reported ([@b36]), our study suggested that in addition to the presence of microorganisms, the quality of the host response from the subject associated or unassociated with indicators and risk factors should be considered for development of periodontal breakdown ([@b36]).

In general, the detection of *A. actinomycetemcomitans* is higher in sites of subjects with periodontal disease ([@b22],[@b29],[@b30]). However, this pathogen can be present in lower proportions in clinically healthy subjects or in subjects with gingivitis. Cortelli *et al.* ([@b16]) researched *A. actinomycetemcomitans* in clinically healthy young adults and were able to use a less sensitive culture technique to document a pathogen prevalence of 14%. Besides higher bacterial counts in periodontal diseased sites, we found more virulent bacterial strains. In addition, isolates from healthy subjects also showed pathogenic activity ([@b17]).

Similarly, the presence of 40% of *P. gingivalis* can be considered high once this bacteria is associated with periodontal disease ([@b44]), mainly chronic periodontitis ([@b29], [@b44]). In this study, we also verified prevalent data of nearly 68 and 95% for the *F. nucleatum* and *E. corrodens,* respectively, which can be associated with early stages of periodontitis ([@b24]). Similarly, the prevalence of *E. corrodens* in clinically healthy subjects was observed by Moore *et al.* ([@b29]).

Finally, another factor that may be important is the possible influence of geographical regions on oral colonization by periodontal pathogens, a factor which was previously reported among young ([@b12]) and adult populations ([@b18]). At this time, that possible influence still requires further investigation.

Among this young, black, ethnic Brazilian population, a high percentage (96.96%) of subjects harbored at least one selected periodontal pathogen, but most subjects showed a periodontal healthy status. Further investigations are required to evaluate the actual influence of the presence of these bacterial species. Prospective studies that include the analyses of other ethnic groups of young adults are suggested in order to characterize the predictive values of these microorganisms as risk indicators.

RESUMO
======

Condição periodontal e presença de patógenos periodontais em uma população jovem de brasileiros afro-descendentes
-----------------------------------------------------------------------------------------------------------------

O objetivo do presente estudo foi avaliar a condição periodontal e presença de periodonto-patógenos em uma amostra de 132 jovens não fumantes, afro-descendentes, residentes em Salvador/Bahia-Brasil. Profundidade de Sondagem (PS), Nível Clínico de Inserção (NCI), Índice de Placa (IP) e Índice Gengival (IG) foram mensurados e analisados pelos testes ANOVA e Wilcoxon (p\<0,05) em função do gênero e idade dos indivíduos. *A. actinomycetemcomitans, P. gingivalis, E. corrodens* e *F. nucleatum* foram identificados por PCR e analisados por ANOVA, Wilcoxon e *t* de Student (p\<0,05). Foram observados valores médios de PS e NCI de 2,18 e 1,0mm respectivamente. Os parâmetros clínicos avaliados não sofreram influência dos fatores gênero e idade (p\<0,05). *E. corrodens* foi a bactéria mais prevalente (95.45%), seguido de *F. nucleatum* (68.18%), *A. actinomycetemcomitans* (45.45%) e *P. gingivalis* (40.9%). Não foi observada associação entre os patógenos periodontais pesquisados com o gêenero e idade dos indivíduos (p\<0,05). PS, NCI e IP não estiveram associados a presença de *P. gingivalis,* todavia para o parâmetro IG este mostrou alta freqüência entre os indivíduos que não alocaram P *gingivalis.* Nessa população jovem de brasileiros afro-descendentes um percentual (96,96%) elevado de indivíduos apresentou pelo menos um patógeno periodontal, mas mostraram-se clinicamente saudáveis. Outras investigações são necessaries para avaliar a real influencia da presença dessas espécies bacterianas.
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